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SPECIFICATION 

Process for the selective rem val of hydr gen sulphide 

5 The present invention re.ates to a process for the selective removal of acidic gases from natural 

9a KiiST t 9 he S p S resent invention relates to a process for the selective removal of H 2 S 
^5K^r^SSS. (COS, CS 2 , mercaptans, sulphides) from natural gases or 
synthesis gases, which contain also C0 2 . e „i„hide and of other sulphur compounds 

IX^miA^^^SSSt^ othsr'saiphu, compounds, teaving — - 
C0 2 in the processed gas. 

'"whsn'S-SmZof CO, in ft. process*, gas is tow. i, is a*psdian, to rsmova H# only. 

ct and in «ha novels of the '^^^tTpL.,.. 

30 5 «^'p.rirS^ — * — 

3 in ss much as both of thsss component. ™ as "JJ^J"^ Sn « Treganomion step. 

36 ssaa ks:j= - sss. was ^ 

"^0,^,^ aSompiishmsn, of ,hu coding is mora 

£csss S5g5 .^inss and,or staricaii, 

65 no)-1-propanol ( N,N-dimethyl-2-amino-propan-1-ol. 
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Examples 1-2 
A raw gas, having the following composition: 



55 



10 



15 



Among the sterically hindered primary and secondary amines which can be advantageously 
used in the present invention, we remind the diamino-ethers, in which either one or both of the 
amino-groups can be also tertiary, as well as the amino-alcohols. which may possibly contain 

5 et The 9 prefe?red sterically hindered amines are: 1,2-bis-(tert-butylaminoethoxy)-ethane, 1-(pyrro- 
lidinylethoxy)-2-(tert-butylaminoethyoxy)-ethane, tert-butylaminoethoxyethanol, 2-(2-tert-buty- 
laminoHpropoxyethanol, 2-{2-isopropylamino)-propoxyethanol, tert-amylammoethoxyethanol, 
(1-methyl-1-ethylpropylamino)-ethoxyethanol, N-methyl-N-tert-butylaminoethoxyethanol, 
2-(N-isopropyl-N-methylamino)-propoxyethanol, 3-aza-2,2,3-trimethyl-1 ,6-hexanediol. tert— 

10 butylaminoethanol, 2-tert-butylamino-1-propanol, 2-isopropylamino-1-propanol. (3-tert-buty- 
lamino)-n-butanol, 3-aza-2,2-dimethyl-1.6-hexanediol, 3-tertbutylamino-1-propanol. b.s(tert— 
butylaminoethyl)-ether, 1 ,2-bis-(tert-butylaminoethoxy)-ethane, bis-(2-isopropylaminopropyl) 
-ether, 1,2-bis-(pyrrolidinylethoxy)ethane. 1,2-bis-(3-pyrrolidinyl-n-propoxy)-ethane, 
bis-(N-pyiTolidinylethyl)-ether, 1 ,2-bis-(pyperidinylethoxy)-ethane, 1 -(pyrrolidinylethoxy)-2-(- 

15 tert-butylaminoethoxy)-ethane. 

The amines can be used alone, or mixed with each other. 

The organic solvent can be selected from N-methyl-3-morpholone, sulpholane. N-methyl-pyr- 
rolidone, N-phenylmorpholine, N,N-dimethylimidazolydin-2-one. methanol, N-methyMmidazole, 
n-butanol. These organic solvents can be used alone, or mixed with each other. 
20 In the circulating solutions, the content of the constituents is preferably as follows: 

—the amine, or the amines, in the proportion of from 20 to 96% by weight, more preferably of 

from 20 to 90% by weight, still more preferably of from 30 to 50% by weight; 

—water, in the proportion of from 2 to 70% by weight, more preferably of from 4 to 22% by 

25 ^thtT'possible organic solvents, in such a proportion as to constitute the balance to 100%. 25 
The process according to the invention comprises an absorption section, inside the absorber 
unit of which the sulphur compounds contained in the natural gas or in the synthesis gas are 
absorbed by means of an absorber solution, and a regeneration section, wherein the absorber 
solution is regenerated by means of stripping by steam or by an inert gas, in the regeneration ^ 

30 """he other basic characteristics of the present process consists in mixing the gas leaving the 
absorber unit with the regenerated solution, then cooling in a heat exchanger the so-formed 
mixture, and finally separating the purified gas from the absorber solution, which is fed to the 
top of the absorber tower. . _ K 

35 The absorber tower can be of the plate-type, or of the packed-type: in fact, by such a d& 
refrigerator, also the advantage is achieved that the use of a packed absorber does not require 
the above mentioned constructive complications. 

In order to obtain a good mixing of the absorber solution with the gas leaving the absorber 
tower top, the absorber solution can be nebulized before being introduced into the overhead gas 

40 stream or the overhead gas stream can be intaken by means of an ejector, the drive fluid of 40 
which is constituted by the absorber solution, or. according to a further variant, by using a 

Venturi scrubber. , . , . 

The subject process of the present invention is recommended in parti cular in case of selective 
re moval of H,S and of at least one further sulphur compound (COS, CS 2 , mercaptans). 
" some Examples are now given to the purpose of better illustrating the invention, which 
Examples are not to be regarded as being limitative of the same invention. 



45 



50 



H S S 1.600% by volume 

C0 2 12.500% by volume 

CH« 85.864% by volume 
COS 0.017% by volume 

CH,SH 0.019% by volume 00 



100.000% by volume 

available under the pressure of 63.8 kg/cm 2 , and at the temperature of 21°C, and flowing at a 
60 flowrate of 19,289.5 kmol/h was treated according to the present process: in Example 1, with ou 
an aqueous solution of tertiary amines; and in Example 2, with a prevailingly organic solution of 
tertiary amines, with in both of the Examples a refrigerator being used for refrigerating the 
regenerated solution mixed with the overhead gas absorber, plus a 7-theoretical-plate absorber, 
with the results as shown in Table 1 (wherein also the operating conditions are reported) being 
65 obtained. 
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Examples 3-4 (Comparative Examples) 

The same raw gas as specified above was treated: in Example 3, with the same aqueous 
solution of Example 1; and, in Example 4: with the same pr vialingly organic solution of tertiary 
5 amines of Example 2, with an 8-theoretical-plate absorber tower and two mtercoolers being 
used, without the gas exiting the absorber unit being mixed with the regenerated absorber 
solution, with the results as reported in Table 1 being obtained. 

From a reading of said Table, we can observe that, by adopting the process according to the 
present patent application, a descrease is obtained in the circulation stream of the absorber 
10 solution, with a consequent reduction in costs. 
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Table 1 
Examples 

— Absorber solution 
15 MDEA. % by weight 
H 2 0, % by weight 
NMP, % by weight 
DMEA, % by weight 
— Treated gas 
20 H 2 S, ppm by vol. 
C0 2 , % by vol. 
COS, ppm by vol. 
CH 3 SH, ppm by vol 
— Duties, MMKcal/h 
25 Pre-saturator 
1st Intercooler 
2nd Intercooler 
Refrigerating gas 
— Absorber bottom temp., 
30 — Solution circulation, t/h 
— Circulation decrease, % 

wherein: 

MDEA=Methyldiethanolamine, 35 
35 NMP«=N-methylpyrrolidone, 
DME A — Dimethylethanolamine . 

CL 1 AIM A process for the selective removal of a sulphur compound from a natural or synthesis 
40 gas' which additionally contains carbon dioxide, in an apparatus comprising an absorption section 40 
in which the sulphur compound contained in the natural or synthes.s gas is absorbed by means 
of an absorber solution and a regeneration section in which the absorber solution is regenerated; 
at least part of the gas leaving the absorption section being mixed with at least part of the 
regenerated solution and the resulting mixture then being separated, after being cooled, so that 
45 the purified gas and the absorber solution are obtained, at least part of the absorber solution 
beina fed to the absorption section; and the absorber solution comprising: 

(1) one or more amines selected from tertiary amines wherein the nitrogen atom is bonded to 
three groups, namely (a) an alkyl group, (b) an alkanol group, and (c) a (same or drfferent) alkyl 
or alkanol group, the alkyl groups being linear or branched groups having from 1 to 4 ^arbon 

50 atoms, and the alkanol groups being linear or branched groups having from 2 to 5 carbon atoms 
and not more than two hydroxy groups bonded to any one of the carbon atoms, and/or from 
sterically hindered primary and/or secondary amines selected from diaminoethers and aminoalco- 
hols the latter optionally containing one or more ether groups; and 

(2) one or more organic solvents and/or water, said organic solvents being selected from 

55 compounds able to keep in solution, in one single liquid phase, both the amine or amines and 55 

W 2 tef A process according to claim 1, wherein the tertiary amine is one or more of methyldieth- 
anolamine; dimethylethanolamine; ethyldiethanolamine; diethylethanolamine; ^ ethvldlls °P[°P^ 
ine; diisopropylethanolamine; N.N-dimethyl-2-amino-2-methylpropan-1-ol; N.N^mcrthyl 
60 -2-amino-2-methylbutan-1-ol; propyldiisopropanolamine; 2-dimethylamjno-2-methyl-1^-pro- 
panediol; 2-methyl-2-(methyl-/J-hydroxyethylamino)-1-propanol; and N,N-dimethyl-2-amino- 

PI 3 Pan A process according to claim 1 or 2, wherein the sterically hindered amine is one or more 
of 1 ,2-bis-{tert-butylaminoethoxy)-ethane; 1 -(pyrrolidinylethoxy)-2-(tert-butylam.noethoxy)-eth- 
65 ane; tert-butylaminoethoxyethanol; 2-(2-tert-butylamino)-propoxyethanol; 2-(2-.sopropylami- 
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no)-propoxyethanol; tert-amylaminoethanoxyethanol; (1 -methyl- 1-ethy lpropylammo)-ethoxyetha- 
nol- N-methyl-N-tert-butylaminoethoxyethanol; 2-(N-isopropyl-N-methyIamino)-propoxyethanol; 
3-aza-2,2,3-trimethyl-1 ,6-hexanediol; tert-butylaminethano!; 2-tert-butylamino-1-propanol; 
2-jso-propylamino-1-propanol; (3-tert-butylamino)-n-butanol; 3-aza-2,2-dimethyl-1, 6-hex- 
5 andiol- 3-tert-butylamino-1-propanol; bis(tert-butylaminoethyl)-ether; 1 ,2-bis-(tert-butylaminoe- 5 
thoxy)'-ethane; bis-(2-isopropylaminopropyl)-ether; 1,2-bis-(pyrrolidinylethoxy)ethane; 

1 # 2-bis-(3-pyrTOlidinyI-n-propoxy)-ethane; b»s-(N-pyrrolidinylethyl)-ether; 1 ,2-bis-(pypendinyle- 
thoxy)-ethane; and 1 -(pyrrolidinylethoxy)-2-(tert-butylaminoethoxy)-ethane. 

4 A process according to any of claims 1 to 3, wherein the organic solvent is one or more 

10 of N-methyl-3-morpholone; sulpholane; N-methyi-pyrrolidone; N,N-dimethylimidazolydin-2-one; 10 
methanol; N-methylimidazole; and n-butanol. 

5 A process according to any of claims 1 to 4, wherein the absorber solution compnses 
said amine or amines in an amount of from 20 to 90% by weight, water in an amount of from 

2 to 70% by weight, and optionally said organic solvent or solvents forming the balance to 

15 100% by weight. „ . . ^ 

6. A process according to claim 5, wherein the water is present in an amount of from 4 to 

22 T *A process according to any of claims 1 to 6, wherein the mixing of the gas leaving the 
absorption section with the regenerated solution is effected by nebulizing the regenerated solu- 
20 tion before introducing it into a referigerator unit together with said gas. 20 

8. A process according to claim 7, wherein the mixing is carried out by means of an ejector 
the drive fluid of which is the regenerated solution. 

9. A process according to claim 7, wherein the mixing is carried out by means of a Ventun 

25 SC ^ b6 A process according to any of claims 1 to 9, wherein the absorber solution comprises at 25 
least one of said tertiary amines and at least one of said sterically hindered primary and/or 

secondary amines. . , . 

11. A process according to any of claims 1 to 10, wherein the absorber solution comprises 
said amine or amines in an amount of from 20 to 96% by weight. 
30 12. A process according to any of claims 1 to 1 1, wherein said sulphur compound is H 2 S, «5U 
COS, CS 2 or a mercaptan. 

13. A process according to claim 1, substantially as described in any of the Examples. 
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